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ABSTRACT : 

PURPOSE: To suppress the enlargement of a device and 
implant ions with high 

energy by providing a polyvalent ion generation section, a 
beam focus section, 

a mass analysis section, a beam deflection section, a beam 
acceleration 

section, and a beam radiation section. 

CONSTITUTION: A polyvalent ion generation section B 
generates polyvalent ions 

in a plasma chamber by utilizing electron cyclotron 
resonance. A beam focus 

section C focuses an ion beam of polyvalent ions extracted 
from the chamber and 

suppresses its divergence. A mass analysis section D 
selects the polyvalent 

ions having aimed valences in the ion beam from other 
polyvalent ions having 

different valences. A beam deflection section E deflects 
the ion beam of the 

polyvalent ions having the aimed valences in response to 
the radiation field of 

a substrate. A beam acceleration section F accelerates the 
ion beam of the 

polyvalent ions having the aimed valences. A beam 
radiation section G radiates 
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s * 9> Asm, ... rt«S6b, 7 b<OT7XV?-^-KB<7>3gB<4. Wf 

[00 10] b*-A«(6j*S«S«<7«g|t»^i:{c|5t tll>T7X-??-v>'<2<?>fm( l Z*mt2ilT^Z. * 

XffiilE1Mi ! &<n$>m'l*>lz£h4*>t*-&£Mfin LX. ^mmea. 7acOT^Xv^--\'>'>'\'fl8<7)3g 

z-t. v-j±im^ffl±mimmffi.<?>&m<i *yiz± mn. y^y>r F3>ou4, 3<nnwmuvs^mm. 

h4*W-J»*imth. l5ffib'-AjlfiS#Sti. 1 fc5rS4:9fc:£*UO>&. ifc, -£<0$1-ttg6a. 7a 

«4*yKJS4*ybW*£^^&t£^b-AJn! w^Xv^vAttosgSfciL 77X-7ffyKfflc 
^SfcH^=5rtOT*-7Tt. BWflHSJ-M^tf 1 0 20 iSj^oTgaj-TSJ: 9tc:£*i.. *coS§B<D[iq«a*A§ < 

fc^6Cfct~4oTt£fcK.tt'<T 1 0^<7)3i^;l-^r-^ #£i:?{c£;h.TVv&. .r-jLT. &3-?6, 7«4. 

T-JnST^S^fctC^. Wxtf. As + «Jr200keVgJg yi/7^H3>fM. 5£m-fixfi*fc:ffiJifTJ-.Stc7) 

^x^/^-(c;!inS-r^t-Aji6i^?-ffl^r*>. As ££*u x^X-rf-^>/^2wtt^|{at:Jfe4LT^» 

.10 ^^->^^2000keV SJStOBWx^^r-tAn^ ^Tggfc^ixTV^. 

hZ.t1*$&kh. &is. (^fcE3tx*/l^-£-Cin& [00171 79X7f+ W<2<7)S3gffi*C(±. -^fl-F 

tSomtf . fl^Ei 5««t'-A»ffl»J noy>^8. 9£tf-LTI6lii#^l 0. 1 l«t 

ztvm&h. t'~<u?m^ffli. tmB&mmo&m Kofttt^rv^. *>t. -e^tegii^i o. 1 10 

^VKi&^tfybWvfcgfclCtFgStl/C. ^i-it tt3g®t«4. -Wl^fioyv^l 2. 13£l>L-C&3 
[001 1] C0&^^f*>^=Ai£fc:J:*&*(X 30 -£*T.£>ft3-?gH8Bm 4, 151^3-7 6, 7t 

sr*s»i. jaiHi^sryaAifctiifflsiBBiaK: H*««ttwa&»Mr*fc*>"c. 77X?fty^2 

[0012] 14. 75X7f+ y/< 2 ftKMtf & PMtKnb 

[Uttft] «T. 0£^^ii^cSo'vvt ~«7>5&«9j5: OfcS*tTi*S. £fc x r^X-7f-vy>'N*2c7)ajOIB. 

$^>fcpj|ffl£i&9J-r&. SnB. dfiteJ: O^i^KHjMR -r^rt>*»0-e£IB<^3-^S«aWl 514. T5Xv 

««Kji^gA »4 . §-m-i * B , h'-AIMSS [0018] .1 -? LT „ HT*IH^3 - ? 1 

C. ft*7>flr&D. b'-A{S(6l^E. f-AM^F, 4frt>tEm<»&3-?mgmtl 5fcMSiT<Ort« 

>fjj-y (b'-iO eftUt£*l/CV)&. Hft<££3*u ^coSS^KS^I^cttct^TT 

[0013] ot. zmfsmmz-y^xmstt- 02 ^x-^f-^w^rt^msttMt'fiytrn^ <t 3^->x 

*>£j£3itBt4. -?-<04>*a5WcfS5gA ? ran LfcHf^tt [0019] &3-?&£&tt 14.15 W4. T^X 

<OX7Xvf-A-y^'2S:flH^TfcO. -£<>>-;fir<0gaoag -ef-v>'/N'2^«JS{c¥?f : 5rR®«^^iB* { ^?ii 

m (@+. *ra> tsts?ix^xrx^AWg (Hi# x\^h. -et-c. ^o5t-nn»W3-^6. 7<o?i-ias 

B3) tm^m (01#BB) t*»f>-?-il.miSfi*'Xt 6 a, 7 a ^ffitcg-f ^ J: -5 U ^(CioT. 

tl&X.ol.ZtoX^h. [00 20] T7X-7f-*>-/<2c0ttinfflO&3-?g 
[00 14] wmryX-7^-^y^2<r)9\-mUi. 50 ^35«1 5tc{4. ^c05tSg«lttJ V-F 1 6 



[0015] B5E*Aa53«0Pf »(C{4, 



(4) 



*$SIHF6-3673 5 



-v >/< 2 04»*«*8W<CI»lA»o T5gdl-t S J: ? ?ftT 
v>£. X5Xvf-^w<2<oaiPffl03Sm:ttT 

y-ni 77WR9f#t£>*iT^£. -eLT, -ifi&r/ 

- K 1 7bAV- K 1 6 t<?)t$tZ 1 0—2 OkVggiDg 

[0021] act:. ^o^flUjfy^^Bc^ffltco 
ut^wts. 7-7X-?^wN-2^An«<7)it3-7 

^>A2P9£*2i!BIU *«9T5X-??-ryA2l*i£ 
1 O-norrSScOs^Slcft-P. -£LT. 

St. sm*'x«-7>f^o»ti:o-riig$nTr7X 

[0 0 2 2] .TOfct. T5Xv-?-vyA2rttCli*A 
yW4 FrM/l^, 5t3i«-r«.ittcJ:->T. 

3-76. TS-jio-e^sg^d^aise^^*^^^ 

£. *LT. £&3-?6. 7iW«6a, 7a<D3g 

at*^^-ixk:a^W(c««$ftTv^^3-7g«a« 
14. 15rt££i>9. -e<0g^«14. 15fS£*£ 
^K*«2 0* J Jgj£?tL&. -«r^. T5X-7f-^y 
>»N*2rt(c^*l6j<7)e^7Wg^$ilS. 
[0 0 2 3] CiU. X9Xvf-^y>'<2P t «c. *A 

japs 3 1 J: h&)5ft<rmmt y w y 4 f =m *4 . s k 

2rt»X7Xv*J«(^l*|6l(C|nl*>d kOfcteWCBI 

[0024] T^Xvf-v W*2rt<03CB#'Xtc 
«. -e-^X^X-ef-^^^rtt^A^n^v^^ojft 

^aaat wtjx?+* y^*2rt{c^$fisat^ 

stci-^Tx^xvrt^mwanii^n. iSitm^iS: 
*lt. *co&mm?&mmx<r>n z Hzmm-& 

is. mntfxkiryXvfttLxmiT&hhtiX^hc?) 

x\ -^n^z^sccosi&m.^mmt^. tots 

[00 25] ZWXotzLX. r7X?f^VA'2rtC 

a^xzajtytf&si&tih. mz-tfAsxxzum 

fiXtLXm\-tht. As", As* 3 . -.As'io, 



t LTX7Xv^rWN*2*^?|#ai$fl&. 

[0 0 2 6] tZ*>T. z\<r>$>m4*>£sS£M&izii^ 

Xli. &3-76. JCOmmSa. 7aOSgS»^3 
-7Bfta5«14, 15**8£$ft. -e?>i1-«g6a, 

T>v6. Ltzff->X. Va4;U4, 5lz£->X 

0j£$=h.S«*J*l«i-e<Dg;R8# 14.1 5*^ass«i 
10 fcfcfri. -E-LT. ^Sfta5«14. 15fc&3-? 
6. 7<0rt«g6b, 7b«OSgS!t<^»0ffiSI«/M< 

flr-»xi»*. -eii4»^<cta*jg2 1 . 2 

2OTBKSiii£i:fc:«:4. 

[ 0 0 2 7 ] i 5 LX . y*2<7>1%m&&§ 
-tfO&S-^j&ft&tt 14,1 5fia5:JSvJiaE^ 
£2 0. Xtfg*gtt*14. 15fc&3-?6. 7£DI*i 
Mffi6b, 7b<^^fc^IS£|££Hyrtg2 1. 2 2^ 

wit z t tz x 0 . xyx-7<m twtymmz* 
n?\iiiLnmmiz%Lmhztmmt%&cr>x\ r 

5X7ft yy<2 ftX'Q&ZtiJzJ ^yt^ltt Lfimm 
£<ftfrtiZ>Xolz%*). ^sswH^tr-ASrits 

[0028] site. >-^£SB tc^V^T 

at. *vw-f Fn-r^. 5=&«»-r&#c3-^6. 

7*5£V^a4Lfet,<0t?n&OT. ^««3-7 
30 6, 7£to&mtZfflbiiit&Zttz£-r>X. 

^/h?<-rst. -e(7)ism^js*±a3tc-A^ii-c*$ 

L^ru. -£LT. yi^y>f H3-<;P4. 5tCioT^ 

mkm'mtomzx^xwzztih. 

[0029] Lfc^oT. ypy-f F3>f;W4, 5fSkO 
raPgSrSS-tS-fcJcJ: •) S9-tt5:^iSvl t*«T 

w&fcthzttfxzh. zevmsk. z<Dzm4*y<k 

50 



(5) 
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[0030] &&3-?6. 7^HS6a, 7 
l&$tf*;i:£Ct>&3-?g*IS#14. 15t<0}g« 

®»^'-H}-t:««3<t$ J: 3 <c $ ?-ft<^> 
SI^/L-tf>Kg3!)$*U.&3-?6. 70#iSfi«Jt& 

[ 0 0 3 1 1 H 1KM 1 ? , b'-A<jUfc&CH;, 10 

[0032] «S^ff3D{i. B»^mia5Sr«Z.Tfe 

&te®^fc*H-<M*>'b--A$:«5j£U 
[0033] b'-A®|BiaSE(J. «tsi-r^-Mo«s*' 

[00 34] b'-AJtetaF<i. mJfm^b'-Acojjn 

mmBttiiB&0>&m4*y£*h4*yv-j±i:mmx. 

a^fir-f^-yS-As* 1 " fc-T^i2MeV (=200keVX10 

( «» ) ) ss^x^^-^ -muniSt^ 2. c t 



8 



£6. 

[oo35j b-AMMSBGii, mis zmmeMmz 

©OriffciSIW-t &Jttf><0^-y? t$rfc'£fS;t-0^. 
[0036] 

imvmm z.rm\<o4*ym&.z$.hwm& 
^*i£vmimikiimz£titi. zm-ttyz-fxy 

zm* * y<rmmz^-> rgt-oc */Mr-<c ,t s *y 

[02 ] 0 1 <0§£MO£«>r *y^S5tCO^T<0«W 
B60T&S. 

m3}m20&m4*y>mmzm&-nwuj-i 

[04 ] f£^4*>^£fciSSI!m£2£Mtf>HH 



A 
B 

c 

D 
E 
F 
G 

g 

m 

s 
2 
3 



%m4*y£s$M 

b-A«|6iS 
b'-A!g&f& 



[01] 



[041 




(H4) 



r 4 



0 
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[02] 



(ED 2> 




[031 




(7) 



